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7} 2=31*1 ^vs-ei <3<3°ii ^ ^^o] sh£*n 7i* ^ ^^(ci) 

# 2fll 7f-i ^71^ AVSJ- 7l| o]E a]- 2)-^ ^- s d 4 

3", if-^f^ *fl2 7>i £-^7HH TljojH Aj-^n^ ^^4. 

«M -n-5. ^ ^7H€ <r S*L ^i* ^SLS. 7flo)E 
£ 2 
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1020020046611 #^ «J* r : 2002/9/3 

tiVH^l 7])o]e. {Method of forming gate oxide layer in 

semiconductor device} 

£ 4a H 4e^r ^X\d\]d\) ^ a>c^] ?\]o)^ A>£|.rq- ^ 

5. 6a^ f^efl y o Vl ?H ^ ^-1-7lHM Ay^ tgA^v^ofl ^o^, STI <8^sl S. 
£ 6b^ -g- t^ofl ^tr ^^-711 o]e aj-sJ.^. ^yj-^ofl oic^A^ STI 

100, 200 : tiV£3l 71^" 102 : 4= 
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1020020046611 #3 2002/9/3 



104 : ^SJ-eJ- 106, 206 : ^^1*1 



108, 208 : S31*l tfl^<+^ no, 210 : ^s)-^ eHM 

112 : e^^l pfl^ aV^-^ 114> 214 : STI 

115, 215 : *^ <83 116, 216, 220 : ?1Me Xj-g).^. 



<u> £ ^w^ofl $.$r ^o.S., iL4 ^Ml^fe eMM(liner) 

y\ ^tS-f 4i^el(shallow trench isolation; STI) ^2:^ tfV£*fl #*1 

<15> ^Jl^ «K£*ll i*}^ ^«-e)(o]3:> "STr'Hr tr 

4) T^T} ^-^-y>Jl olcf. STI ^g-^H ^«r^, 7]& ^°\] ^B. ^rS\-^ ^ ^5§- 

s|-g- <$7) sflEi^tr^f. °1<>H, sfl^^^ ^3*4* P> 

iHS. °l-g-SH #7] 7}^% ±^ Sols <*jzJ-«H ^31*1* ^^4. E^l^m 
nfl *K£^- f^tr ^, ^HCetch back) 5E^r s}-^- 7M1^ ^(chemical 

mechanical polishing; CMP) *3Hj-§- **fl -S^l^l ifl-^m ^Sr^ 
STI <8^-§- ^ A 3W. 
<16> STI ^^Tr, H 31*1-1- *§^*}7] ^tt ^14 ^°1H >lH)*Hr ^€ 
(damage)# JitfSM 31 *H ^31*1^ vfl^* ^^1^ gj=£- £#3^-§- 



32-5 



1020020046611 ^ 2002/9/3 

i=€*l* nfl^^ &*Wt^. ZL5]uf, 71)°} E. 3^4 ^ ^ 

^■^HHs} ^^(heat budget H s}*fl #7] S3!*] nfl^ av^o} ^3*)7> fl^SH A 
% iflafl ^(dislocation)*- -fhlHKr €-*()7}- 

<17> S^V, J=31*1 Alz]- d}a 3 i A>-g-s)^ aJSj-Bf-g- tt°.3. ^ « 

^ <S34 STI <8^44 3*H*1 3] J= (dent) 7} *M}«M| ols. o]«fl STI ^ 

»MM #o}% (thinning) 31 ojj^ofl 7 ^ ^Tfll- ^ 

^ Jl4( inverse narrow width effect)* -fr^l^ ^ 4^2}, >1MH 

^ ^3MH ^(0 2 )7 r £31*1 Ml* #s^o,5. 3-¥-*H M^l^l^ ifl^-g- 

tr 3^ ^*r» -fr#*l 71^ ^S.7> sH ^Mi^Hf-S] Q°)o] ^cf. 
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1020020046611 #^ °^\- 2002/9/3 

<20> #SL*\] *^l^l7l 3^ TflolH a>^p|.o. <^ ig S ^6\] 

#?]} <^z\ 7}*} ^*Hr ^(multiple) tIMM. ^ 

SRAM ^ tt ^ 33, 31 ^ = 2} Ip^-a- 71 7l fl*H H 

7)1 ^*Hr ^-^-TflolE ^sWdual gate oxide layer) ^Sj-sqji aJ-B 

<fe DRAM #*HH5. 4 t])o}^ ^7\) *$^*}JL ^ s\S, Til 

o]H Aj.3rj.5J- *=?fli=. -g-jEol} #7fl SJ=7fl ^^Hir ^"^-Tfl olM Aj.3J.5J- ^-g-^oL & 

4. °] ^-f , -tt 7flo]E Aj.5J.5J- ^ 7 ].6)1 ojgf) ^ E^l^S] ^ ^j-gr 

*r iflU ^l^^ £.^1- ^-^1^ iBfliJ ^ 5. 313 (static refresh) 

<2i> o]e^ 4^ 7\}°}^ ^>5r^ ^ ^ ^-fr °l-§-^4, 1:^(F)4 

A °l-§-*Hr ^efi^l ^<i-7llo]E avs).p]- ^cfl oj^, y>£^l 7l# 4H1 *)U 

S Aj.3J.5J-g- ^T^t}. 4^-, 71*^ ^°)1 *fl 2 Tfl oj E Aj.3J.5J-g- ^^-A]^ afll *j 

<*M-b Jf-*|£ 7flojE Aj-gj.^o. ^^^J7 ^2 °§^°fl^ ^ ^1o]e Aj.3J.nJ-O. ^^tr4. 

<22> -f-Aj-^o. e_, TflolS 0 2 7>^^ oj-g-^ ;#aj Aj.3j.13 ( dry oxidation), 

0 2 /HCl 7}if o]-g-^^ <*a} aJ-sJ.*^ sc- H2/02 7>^4 H 2 0(g)# ol-g-^>fe ^Aj A>^. 
^(wet oxidationH ^l«fl ^^tr4. £^ AVsj-^ofl o|«fl ^^-s]^ a]- 

SWl^ nl^7l^-(micropore)^M- ^.olH(void)4 ^^i}^ % 
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*ti^ °1 ^(mobility) ^ ^7} Bf<y ^5. ^<*| ^(time-zero 

dielectric breakdown; TZDB) If-^* 1KM?lrr £fet)-. ^s^H ^*fl $ 

7^1 srfsKtime dependent dielectric breakdown; TDDB) ^§°1 -r-^r^V^ ^-ir 

SHfi}. 4^1, 711 o]h ^>Sr^ ^ ^Sr^JLS. ^ 

-^r^ Wr^^H, ^ ^>5r^^r ^Sr^-^l ra V^-7l nflg-ofl 60A ol^V^l 

^ 7l| o]e AVsJ-^-o] ^JI^^ wh£*fl #*HHfe ^ 7]]ol E A> 

711 o]e ^r5r^* , STI <8^3 2M, TflolJE 

(effective channel widthH #^}7ll °m Sl§\- €^-(Idsat)7> ^-i^H 

<24> olll- , 0.126^ a>o]^ aV^^j ^ofl tflsfl ^-<^-7)lo]E 

Sr^CO^)^.^. *§s§Q nfl i.4Vo] ^-^ ^ ^^(•^H *l*fl Idsat 

&o] 30% #^-8: ^ ^ ^^f. 

<25> E^jo} u}]^^ ^sj-nV E)-olui7> STI ^-2:^1^ 7fl o] H a> 
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<26> (i) ^^-^ ^el^. 7 |^. ^MH ^(tensile stress)^ 5^4. 3E. 2# 

^•S^, ^o)ui(NL)^ £^(T.S)£r ^ y 0 >^5. ^5)-^ ^I^tt 

^(TIOHl cfl€fl fo]£^ (compressive stress; C.S)±S. *r-g-S> 

(diffusion limited process)*^ *r 5a4. °13tr ^ ^ o. A>^.ni-o] ^ 



(0 2 ) W d VM^ HCi^l JH+je. <3*fl5H STI W aM ^ ^ <3*^ 31 *i 



3°fl ^o] AV^^-o^ A^V-g-o} #7f*H ^Sf^"^ ^7} ^-^^^711 £Ef. 

<28> ^^711^ 11-145132X^1^ 7>A ^-^7]<H]^ al£^l 7)^ ^A^srfjl ^ 

7>i £-^HH 7)1 o]E ^n}^ 3^3. ^ «^ 7 ^ ^7Hl^i #'1 TflojE A}.^ 
^ MiM*Hr » 0 >*]0j 7flAl£l^ oicf. <a^7ll^ 7-169761X^1^ ^± 7}^ ^7H1 
^ 71^-i- ^^El^i ^ a>5). ^.^0.5. 711 °U ^t5}"^-# ^, 

32-9 



1020020046611 ^*}: 2002/9/3 

^H2002-00092133l«fl^- ^fS-TlMH xj-j^ ^H*| Xfll £ ^2 7fl°lM x^S^o] tfAj 

£^*Hr 7}i ffl7HAl TflojE AV^uj-^- o^^SJ-oJ Tfloje AVs^-g- 

t^SKsi*!- 5>fe ej-ojuil- x>-g-*^ STI t^^M Aj. 7 ] 33.^ ^o|f|ofl 

<29> 4«W, ^3 ^ ^M7)- STI "&-E31 9X°]*), 

<30> -& Mj-^o] c}= JS.;*^ Cf^ Tfl OIE AVS^-g- £i=- tiV^^l Xj-*]ofl $a<>1>H, #^ *8 

<*3} $*HX) 7flo]E A>s).nVo] ^.^^ ^-g- ti 0 V^^ ^ #51*11 #*1 ^ T^E 

<31> Xj-^ ^ S-^o. ^*].7l $}«H £ vfl«H ^°1M7> ^£ 

* 



*1 *fll 7>i -g-^7]^ A>^. Tfl o]E Aj^^ CfT^l; 



^ "p — 3 — s 



if-^f^ *fl2 7>i £-^7HH ^7l TflolJE Aj-sj.al-^. o^^i^ 

S-^^-E. tiVt^l XJ-^s} TflolE av^-bJ- ^^^-i: 
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<32> «l-^*>7fl^, ^7) 4 1 #±(0 2 ) 7>i, ^(0 2 )/^4l(N 2 ) 7>>i ( 

^^(0 2 )/M-°l^S.^ ^-a>o1^(n 2 0) 7>i ^ ^(0 2 )/M-°1^^ ^HH(NO) 7>i^ 5- 
oflAi xjEB^ sfufolTm, ^(H 2 )/^>4i(0 2 ) 7>i ^ H 2 0(g) o]± ^i+oltf. 

XHM xj-a^ i^o] Hj^-ol in - in.571- ^ ^j-fc #<8*Rr 

<34> H}^l*Mlfe, ^>7l Xl2 7 r ^ HC1, Cl 2 , C 2 HC1 3 , CH 2 C1 2 ^ C 2 H 3 C1 3 ^ a} 
^€ *>M-°1^. ^"71 <H^*8£- ^(furnace) SE^r (rapid 

thermal annealing; RTA)S. ^r^^r. 

<35> aJ-^ cf= s.^^. ^§s}7l fl^ M 31*1 3} ifl^ofl eHi^r ^€ 

4i7>^-s] <g°H ^sfl <^^o] tiV5=^ 7l# xj-ofl ^(ClM- 

*1 X|l 7>i ^71^ ^SLS. XI 1 SM|S] XI 1 XMH ^^ffb # 

741; i^Hr XI 2 7>i -gr^HH Aj-71 XI 1 ^sj-^"* ^^Hr #Xl 

<#7) 7]& ^Hl 7\]°}Z- &$-^°] -9-^5]^ XI 1 i^#Al7l^ 3||^# 

#X1; A oM ^izl- u>i^s <X-§-^H ^-71 XI 1 XI 1 711 ©IS ^S^* XlTl 

*>*r ^"Xl; ^71 XM* Xl7i<5Rr ^-Xl; ^ ^"71 71^-Sl ^ofl ^3 7 }+ *-°)7)2\ 
^ ^"71 XU -r-^l^Cf ^ X12 ^^1^1 J\}2 XH^ ^*Hr #Xl» t 1 

H l*Kr 3^§- ^ * r *r <£51X1 ^isl TflolM XYj^rq tg^^^g. ^1^-tr^-. 
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<36> 3£SL6\) 42]-, <*±^r g-b ^3 7>i ^-^H^ 7112 TflojE AVSj-Ej-g; ^ 

^ i^Kr *fl4 7}>i Jg-fl7l ofl *1 ^7l 7112 Tfl o]E. Xj^Bj-g- o^ig^- ^ 

<37> £ eg oil Si iflSMl Bl-om7> ^^51^ STI ^21 «>£^1 # 

^1^1 TflolE #3}-^ ^^(Cl)« if-^l 7>i ^71, ^ A>5)-^ Ol iJj- ^ 

^1^J4. ^, *^ ^lolE AVaJ-Pl-ol -^cq^^ % o. aj-^^ 0.3- 

<38> SE*];, ^ SEfe ^ TflolE Xfa^-g- if"*V 7}i 

3] ?] °fl A i <H ^ *8 f-^- , TDDB ^ ^ TZDB 2.3-. Tflo]E a>S1-^ ^ 

S&tb, ^"71 oi^^°ll ^1 «fl TflolE aVs^iz]. ^sl€- 71^54^1 ^ 7flolE xj. 

sj-ni- iflofl ^flsHr 1:^^^: ^(dangling bond)l-ol 9J^^ ^^o.^.*), TflolE a> 

5^ 14] ^1 ^ ^ ^ ^ 71^ #^-°r Tfl 71^ 

o}. TflolE a>S)-^ ^Al^ ^ 0^4 

<39> o]*]-, ^*H1« ^Ml^l ^ *g <5>JL7l- ^ 

<40> s, 4 a ^*1 £ Tfll ^Al^ofl o]^}- aVjESfl Tflole AVs}-n}- tg 
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<4i> j£ 4al- ^-3fc^, ^e]^ ^"-8- #2E*H 71^(100) I^S* ^3-2.3. 7l#<q 



*f 7)<$ ^*Klow pressure chemical vapor deposition; LPCVD) ^ ^^-^ 

<42> <2»E}j± «§^*}7l ^tb ^n*!^ 3*f| ^7] ^Sj-^M: 

^Z^o) ^s}.^ 2^(104)^- ^-^W. ^7l 2fl^(104)^- ^)Zf ^3.5. oj-g-^V 

<*| ^-71 sflJEL ^2f*H 2flH 3fl^(102)^- Tfl^lH, # 

7] ^5)-^- Sfl€(104)# ^lzj- <>|-g-S>ct| }r.$$. 71^(100)^- ±^ *\^?>} 

^ M^l^l(106)l- «g^4. 

<43> ^7l ^E^ti. SflBj-g- A^AIZ]- P>#,g- ^ojjj ^ f?H #7l 

^Hl wVa]- ^^(anti-reflection layer; ARLXH^M &^§-)* $^tr ^£ $14. 

^%^>7l H 31*1 (106)^1 ^#5} ^-g- &5]7)6\}x] ^^e] fi- 

ef, nei'g, ^sMl^ #5)- a>-g-ojl ^efl, J= 31*1(106)^ ^ 

^ ^Hl v^rtAt^c 108)^1 ^^tK 

^5^(108) ^Hl ^sJ-^S o]=-ol^l efo]ui( 110)1- LPCVD a o v lH ^ 35- 

45A^ ^tr4. 3E#, 4^, ^*Rr J=€*l *flH ^^-0] ^v*] # 

7] ^s)-^ BHM (110)7> £^S\±r ^3^- y oM^>7l HHM(llO) #°fl <i>^ 

&-§-).g- ^ 100A^ ^ 5a4. 
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<46> t ^7} M ^1^1 (106)1- ^H-t-S.^- ^s^M e #2fli(undoped 

silicate glass; USG), 3 9)}°}^- USG(0 3 -TE0S USG) Sl^r Jl^i 

f-s^uKhigh density plasma; HDP) ^sK-^ ^ *fl^ -^°] -f*r$r ^Sj-^M- 
CVD e^i^i D fl^ ^^(112)^ w>^^!^l^, SiH 4> 0 2 

* Ar 7fil- #ef^n> oi-g-s-j-cx^ ji^s t A M 7 J^ Ji^£ # 

^-(112)-g- 7l7jl^ <£*}(CMP) SEfe ^1^1 ^ ^-^-S ^71^:4. fr^^lir, CMP 
^^-1: AV-g-^cf. ^7l*V ^-^^ ^43., #71 S^^l(106)^ xfl^-ofl^ e^ pfl^ a> 

5l-^-(112)ol #^*}7]) e ^1(106)^ ^^Hl ^sl-^- e^-^m (110)71- ^£ 

STI ^^(114)21- <8^(115)°1 

H(104)-i- ^l7l*V Jf, ^(hydrofluoric acid; HF)^f °ll€^t °l-§-t!: ^ 

a} Aiz}- aj 7 ] 3)1 c sfl e}( 102)-!- ^7lt}-4. 

<49> £ 4d# ^-S^l-^, -^(hydrofluoric acid; HFH4- SC-l(Standard Cleaning; 

NH 4 0H2l- H 2 0 2 ^ H 2 07> 1:4:20^ £^ -fMl-)* c>l-g-^- <£ai ^ ^ ^aI^V ^, 

<£^(C1)» 5L^M *fll 7>^ §^7lSl Arg). S AJ-5}. gc fe ^ Aj-5). 

^ o. aj a i^c^ Aj- 7 1 ^ <3<3(115)£l 7)]o]m. ^51-^(116)^: £^ 

^>S)-^ ^-f, ^ 780 ~ 900 °C 2] £r.£olH o 2 7]-^, 0 2 /N 2 7}i, 0 2 /N 2 0 7>i ^ 0 2 /N0 7> 
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780-850 TC 3 £r5.°*H H 2 /0 2 7}i H 2 0(g) » °1-§MM ^ ^t^. 

-g-^^-S. TflolE A>S(-^(116)^: ^, ^(Cl)* *fl2 7>i(118) -g-^H 

7HH #7] T^e aVS1-^(116)* oi^^t!:^. ^^Mlxr, ^"71 *fl2 7>i(118)^ 
HC1, Cl 2 , C 2 HC1 3 , CH 2 C1 2 ^ C 2 H 3 C1 3 ^ ^M*}. #7l 

^ 850~900°C^ ^^ofM ^ BE^ 1^^(RTA)S *r^4. 

<5i> ^s^^]^ a o v 7 ] ^c^E A]-5).^-( 116 )^. tg^^l ^-71 

^s. tf-E- ^ ^ v\ *1 ^£ 

<52> ^-71 ^>5|- ^4 ^"i" ^-^l^-S. ^ *}tt 3-9-^1 tfl^fl #3 ^ 

<53> ^, 71^(100)^- ^ ^ *«tiH ^, ^ ^r£# 850 °C ^JES 

cf. °H*1 , <3^» *fll 7>i ^-^71, ^ 0 2 , 0 2 /N 2) 0 2 /N 2 0 0 2 /N03 

^ai xj.^ «-^7luf h 2 /0 2 5Ett H 2 0(g)^ ^ a>^. ^ 7 HH AVJ^ ^ o. 

^•71 71^(100) 7)]°}^- -a-^(116)-i- ^^W. °H, ^^(115)51 ^ 

°o v -*f cfl «jQ*lJM Tfloje a>^(H6) ^Tfls] Hl-g-o] i:i ~ i:i.57> £)J£^- #5* ^ 
* ^l^W. ?\) °1 — ^^(116)^- <34i» x^-sW #3- ^ £ 

^ ^ se^ ^ ^ ^^0.5. ^^(115)^1 3!*HH ^> 
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» 

0)OH, ^i(N 2 ) 7}if #7} ^ ^#*H ^ tfl^ 7}^^r *\ 

i 

*1 (purge) ^ ££-1- 900 'C ^^1^14. ^]7\ Q^^l, 

itt ^2 7}+ &$\7), ^ HC1, Cl 2 , C 2 HC1 3 , CH 2 C1 2 C 2 H 3 C1 3 7>i £-^7HH 

(116)4 71^(100)^ 5E£r TflojE AVSj-n}-(ll6) iJH 

^(dangling bond)l:°l ^%°_g_v^, 7]}°}^ ^2]-^(116) tfl^ S 1 ^ ^ ^ . 

^ ^H^lJi ¥^ -8-^*1 7lfe ^ItH^H ^1 o]e avsj.^ 

a] ^-i- ^MbM^ ^ o|cf. £E^-, TDDB ^ ^ TZDB lp§°l 5.^- -f^tr 7fl°l M A]-jr}. 
^"(116)* £,g- ^ Xicf. 



<55> £ 5a vfl^] £ 5d^ ^^B] *fl2 ^Aj^ol] o]^ a].^^ ^-^^ ^f^-TflojE ^gj- 

<56> £ 5a# ^^s}^, ^ ^4 ^-8: 5>^r «K£*ll 7] #(200) 4H1 ##tr 

*Hl ^*H(-£ 4a ~£ 4c)4 -^^^r u o V ^ e^1^( 2 06)^ vfl^l ^5}-^ eHH 
(210)7}- STI ^^(214)# ^^f-o.^.^, ^-71 71^(200) ^Ml *^ ^(215)* 

tb^W. ^71^, ^S-SM: 208^ ^^-(208)# M-Er^t}. Wrl^rTfl^, 

^7l ^JsJ-b}- e]-o}ui(210)^ ej= 35~45A^ ^jMflS. ^€4. 

<57> o^a} , ^(HF)om SOI* ^ ^ ^3}-§- ^, <*^-I- 

A ^11 7}^ ^-^71^ a}-^- ^ , ^ S^r ^ ^ *H*H 

#7] ^^(215)5] S.^] 73 A *fll Tfloje a>2t^-(216)^: 

4. ?H #2)-^ ^ 780-900 °C£) ^r£ofl^ 0 
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2 7}±, 0 2 /N 2 7}+, 0 2 /N 2 0 7>>i ^ 0 2 /N0 7f±2] 6\± a)-g-*H 

#£}- ^"^i- ^l^W. ^ 5}-^ 9= 780~850t;s1 ^rlE^H H 2 /0 2 7}^ i&^Sr 

H 2 0(g) ?^ e>u|-l- ol-g-^ ^ ^-1: ^l^W. olnfl ( <g^(215)Sl 

cfl 3!*1-^ TllolE AV5).nj. ( 2i6) a )^°l 1:1 ~ l:l.57> #7j # 



^3, ^ 3# #^ Stt ^# #£j- ^J^5. ^#^-°_^*l, %# ^(215)^ <%x}o\}*] 
7)1 o]h #s)-ni-(216)°l ^-^xl^r Wt^. 
<58> ol$f ^-ol ^^1- ^ ^ 1 7}^ £3) 7} 2] #2]- ^^^.^ *fll 7])o]E. # 

^-^-(216)^- ^^t!r ^ , •Si* *fl2 7>i £^7HH #7] 2fll 7flo]E A^n}- 

(216)# o] ^^tbcf. wV^-^^Tfl^, #7l *fl2 7}^ HC1, Cl 2 , C2HCI3, CH 2 C1 2 ^ C 2 H 3 
Cl 3 ^ °]± ^>M-°m-. #7l o^ig o. 850~900°C^1 ^rS^H 5. 1^ 

3 H^r ^ ^^e](RTA) o]^ wf^-^^M]^, #7l afll 711 o]E 

^^(216)^: ^^*>7l ^tb #3- ^sj. #7l o^xg ^.g- oi-Al^-s. ^l^W. ^- 

SIM", ^-fofl l^^i^ #7] #5* ^4 #71 O^ig ^3. 4€- ^ ^t*HH 

Sicf. #71 ^*<H1 ^*fl Tfll Tfl ol e #5^(216)4 7l^ 

(200)4^1 7flT£ 5£^r *fll 7flole #2)-^-(216) ^*fl ^7fl^ 1-^*1^ ^th^l 
l^il^, *fll TflolE #2|-^.(216) vflSl ^ * #3 ^A]7lJl 

1=1- . SEth TDDB ^ TZDB ^#°1 £^ ^^*V ^1 TllojE #sj-^-(216)# ^ 91 

4. 
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<59> 5= 5b» XU TjHE ^^(216)^1 71^(200)^1 

tfl ^r£s}3. ^^i: ^^a|^1^ Ilj|^liE 3fl^(218)^- 

<60> ^-7] iSeJl^^H BfllH(218)-i- 4i3£ O]^-^- ^Al AlZ}- E. ^7] ^ 

XU XMH ^^(216)-g- ^ll^^-t).. 
<6i> £. 5cl- ^-2:^, oflAj ^ ^S.^ ^g-^^-S. #7] ssfl^ (218)1: XM 

tb *4KHF) £ SC-1* ol-g-tb ^ 413 ^IW. ^-7] Xl^ f-sfl 

<62> £ 5d# % v 2i*>^ , #<>11 AVs}- ^ , ofl^tfl o 2 /HCl 7>i# ol-g-^V <§a}. a> 

3" ^^l^H ^S) 3 - <£^H #7] XU TflolE ^^(216)^ ^fet} ^ ^f- 

^11, 9= 54A^ ^M|* X| 2 7flole ^n]-(220)-g: ^^W. °H , #7l XU 

3^(216)^ ^]7> 83 A 3 £3. ^-^^^14. 4^1, € ^"^H-er XU XMS 

a]-3)-^(216)°1 ^SlJl, ^#5)5. <8«Hfe Xl2 TiME 220)<X ^€4. 

°14 £°1 € ^1 1 XHS ^^(216) ^7}a]^ ^ E^liE^ -g-^ # 

^ iL#^ =r ^ °l^°d ^a!^ iEflnj el sefl 4=11- 7H*H 

<63> Aj-^^- XI 2 AjAHl^ XI 1 XH^ ^Sj-^-l" 'Sit it]-S>*l ?dA) 



H^r ^Al X, 



1:5}- ^ ^ ^# <X^^ ^.2.5. ^ Aj t}n 7fl2 7flolE Aj-gf.^ 



«A|. Aj.3rj.1g 0.5. ^Aj^ -^-TjJclE A^n}- o1lAl§>Jl ^0.14, -M. g-igg] W>^- 

^Al^ofl o^^T^ A^ 7 ] *fl 2 XlolE AV3}.nj.o. ^ A}- 5^:4 v}% 7 }x)g, 

32-18 



1020020046611 



^ 2002/9/3 



<64> £ 6a ^ 5. 6b^ ^ ^ ^ ^ t^ofl ^tV t^-XMis xv^^J- 

<65> £ 6a2l #£fl HJ-SH M^O} vfl^ ^6\] E^ixl #sH-(14) ^ ^ 

^ H}om(i6)7> 3M<H STI ^^(18)ofl £]sfl <S^(12H 71 

# ^Hl 0 2 /HCl 7}if ol-g.*j. «av xj.3j.1g 0.^. ^ 73 A ^ ^11 711 o]m ^^-(20)# ^ 

^A]^. zlbJ 4^-, 0 2 /HCl 7}it aVs)-^ ^§|3. #<>11 ^ 54 

*K20)^ ¥^17> 83 A 

<66> o)$i\. go) <*x> AV^o.^. 2)U TllolH A}-^.^^- ^S^, Hs}-^ efo]ui(16)oil 

^£.3. HCl^ ^£7> ^7>^7fl ^4- &o) HCl^l ^£7} ^7>^>^ #5}- 

^ ^^l-ol ^7>*>7ll 35-3., % A £ <3^Sj °fl*l(AH>H *f|l 711 o]E #3^(20)31 ^ 

«fl ^SS- ^-§-^fe -B-JL ^ #di«H is}- Idsat)^ ^ 

^r£^l sell s-1-711 ^cf. 
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<67> £ 6b^) ^<*H S^l^l^ vfl^ ^o\] e^l^l vflrt #3*4(208) 5? ^4 

. 4 ej-om(210)7> ^#44 flfe STI <8^(214H 4*fl $H <8^(215W tH34 

4* ^Hl <§i» 5L#44 7>^i £-^44 #4 ^ £4 afe ^4 #4 ^ 

» 

4 73A4 afli t)Me #44(216)* ^^^r £47HH 
^3-71 7flo]e #44(216)* 4^W. °H4, ^ *3 ^ ^ ^4 

%n SJ=£ 7^1 o]E AVSj-^o] jfi.^^ °§^, ofl^tfl ^45- <8^4 afll 7\}o)m #44 

(216)* *ll4t!- -f , #4 ^* >£4tb4. ^€ 4*, 0 2 /HCl 7>^# oj-g-t!: ^# 

#4^ AS. ^£4 5. ^Hl 4 54A4 ^2 TflolE #44(;ea144 &*)* 

4. 4°fl, € ^4 *fll TflojE #44(216)4 ^7> 83A -^4314. 

<68> ol5f ^-ol i^^H 7>i ^-^71^ #4 ^^0.5. afll 711 olS #44 

(216)* ^4^, *^ <8 3 (215)4 e8*|(B)4M *IU 7flo]E #44(216)°! ^44*1 
^o.£LS. *£. *fl^ ^4 ^* 4*1 *± ^ ^14. o] #3H4 <*±^ i^-^V 7>i £-4 
71 S. *fll 7flolE #44(216)* o^^sHS, ^fll TflolE #44(216)4 4#44 7^ 

Sfe *U TflolE #44(216) t)H ^7fl4"b l-4## ^41: 0 1 4^ 0.5.4 , 

*fll TflolE #44(216) ifl4 ^4 % #3^- #4 ^-* 4i^l 7lJ! ^ 



-fr^l^lfe #^* *fl7l*H ^1 TflolE #44(216)4 ^* 4#4 Zj ^ ojcf. a 

4, afll TflolE #44(216)4 TDDB ^ ^ TZDB lp3* 2.^ 7fl#X| ? J ^ &4. 

<69> 44 £4 l^ofl 4*>^, m^1^14 ^fl^°ll 4°147> ^^4^ sti 

§ ^ MKE*11 Si^^, ^it ^ 7>^ ^-44, ^ ?i4 ^4^14 
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^ S.^- ^7M^ ^ <*i# if-*}- O^ig ^^^.S <#JL^ 7l)o]H AVjr). 

<71> £o] f £ y£x$$ uV^-ZjtV ^H* #2:«H ^*>5a*i , & ^ 
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1) 

[3)^ 2] 

9X°]*], ^7} A]\ 7}+±r 0 2 7}+, 0 2 /N 2 7fi, 0 2 /N 2 0 7>i ^ 0 2 /N0 7> 

31 

^2%H1 ^-71 Tfll 7}i ^-^71^ A>2)- 780~900'CSl ^JE^ -gA] 

^ 3^ ^°-3- &S.*ft TflolE a].^ ig^ig. 

4] 

*fll%Hl 55i<H>H, #7] afll 7>ife H 2 /0 2 7}^ JEfe H 2 0(g)^l f^lS *Kr 

«KE*ll TflolE AfsJ-nV ^tij-ig 

i^T-ty 5] 

^14*^1 Si<H-H , #71 7>i ^-^71^ 780~850°C^ ^51^ ^a] 
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6] 

StW*1, #7] 7flo]H a>^^- ^*Rr ia-7fl«U>H, 

tfl 7ti°lS 1:1 ~ 1:1.57} 

*>fe 3^ ^3)°-3. ^]fil 7flo]E AVsj-^- 

aflrM &<>H, *fl2 7>ife HC1, Cl 2 , C 2 HC1 3 , CH 2 C1 2 ^ C 2 H 3 C1 3 21 
^ «m-^l 3# ^-2-5. SHr «KE*fl ^12] Til °1 J=L *>s^ 

[^t 1 ^ 8] 

*1U1H #7l ^Tll^r S(furnace) JEE^r ^^B](RTA)« 

^l~g-SRr f^'O-S ^ «VE*ll 7))°}^ #Sj-^ 

I ^^8" 9] 

*1U1H &<>M, #7] 850 ~900°C2] £;£oflAi ^Al^ ^ ^10 

5. S}fe ti>£^l ^^1^ 7fl0]E AVS)-^- ^^« 0 V^. 
10] 

3# ^JlS aVS^ll TflolE AVsj-nj- ^yj-tg. 

in 
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<g±.% £Wcr Xl2 7fi ^-^H^ #71 XU 7flo]E <^%SHr 3 31 

> 

#7l 71^- #ofl gf^ TflojE AVSl-^O] XI 1 ^-g- Sj)^^- 

^*Kr 3X1; 

#71 3jfl^# *j| 7i*H=- 3X1; g 

#71 71*^ ^13^1 X13 7>i ^71^1 #3}- ^JlS. #7l XI 1 ^1^-4 ^ XI 2 
^l^l X12 XH^ #5^-8: ^ # ^ 3 311- ^l^Rr *Hr ^-EXl #*1 

^ XI °1S #3^ ^^w o >^. 

12] 

XI 1HM #71 XI 1 7>^ 0 2 , 0 2 /N 2 , 0 2 /N 2 0 ^ 0 2 /N0Sl ^@>4g <X 

^ 3^8: ^ SKS^l #*1^ Tflols. 

I^t 1 ^ 13] 

XU2^-°fl 9X°]M, #?1 Xll 7l-i ^7ls] ^-^^r 780~900°C^1 £:E°flA-l ^ 
*l*Kr 3# *Kr «]:£X1 #*1^ XMM #3*^ ^W^. 

l^tt 14] 

XI 11^1 Sl^H, #71 XI 1 7>^b H 2 /0 2 H^r H 2 0(g)<a 3* ^r^SLsL Z}±= #5. 
H #*l£} Tfl ol e #^ ^#^. 
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15] 

*lll4*<N af|l 7\±l &4\7)Si\ aV^- ^£ 780 - 850 "C^ £;E°)H ^ 
16] 

^UnHl SU^, $7} 41 TflolE #3}-^ <§^*>^. ^TjHH, #7] %# 
^°o^ tfl 95*1 *fll t)]o1e ^^0] oi^-o] i;i - 1:1.57} 5]£^- AVs} ^ 

^ *l^*Rr 31 -a- *>fe aV£S)l #*]^ ^ o i^ 

17] 

*H1HH A^H, -*7l *fl2 7]-i^ HC1, Cl 2 , C 2 HC1 3> CH 2 C1 2 ^ C 2 H 3 C1 3 ^ £°1M 
*W-<y 31 -i- ^-£-5L ^ a>£^ ^)$\ 7))o)j= A^n}. 

18] 

^lll*J-ofl StM^i, ^l 7flo]E AV^nv^ o| ^ ^ 5>^r #7ll^r S-(furnace) 1*1 

e) ^ I^CRTA)* A>-g-^ -l^iLS ^ ti>£^l #*1^ TllolE A>5).nl- 

[^H" 19] 

aflirSH &<>H, #71 *fll 7llolE #$1.^ ^^^5]-^ #7fl^ 850-900M -BrS. 
ofl^ #Al^ 7^ ^ tiV£^)l 7\)o)E. 
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l^^-ty 20] 

*flirM 5*^*1, #7l *fll TflolM Ay^tq-o} ^ ^^1^- ^-71 41 TlH^ 

^ #31 TT ^-^l^-S. *l^*Rr ^ #£*fl 7fl°lH 

21] 

^ll*cHl 5^*1, #7l ^13 7}i ^^7]^ £#*>*1 ^-g- ^io S <?} 

TT #-£3l TflojH A>2).^. ^H 0 Vlg. 

13 ^8" 22] 

*fl21%Hl 5*^*1, #7] 2)13 7}^ 0 2> 0 2 /N 2) 0 2 /N 2 0 ^ 0 2 /N03 3-^1^ *}«^ *) 
^ ^1-M-^ *Kr #5131 ^1^1 711 ols ^S)-^ ^ W <HJ. 

[^t 1 ^ 23] 

^121%H1 $Jl<H>H, <#7] A) 3 7}^ H 2 /0 2 SEfe H 2 0(g)<?} ^# ^ilS #£■ 

Aj-^O} TjlolE AV^-tfj- ^HJ-'S. 

24] 

^121^H1 Sl^H, #7l ^12 TllolE A^nT-^ #711 ^ , ^ ^# 3E^Hr 

^114 7}^ £^7HH Aj- 7 | ^ 2 TflolH Aj-^n^ O^^Rr #7411- Hi ^lSKr ^> 

^^.S. #51*11 ^1^1 7])o]E. ^ U <HL 
25] 

^124^1 ^o^, ^ 4 HC1 Cl2> c 2 HCl 3> CH 2 C1 2 ^ C 2 H 3 C1 3 ^1 

AjHfls} ol^ ^l-i+ol ^o. h^o s #5L*fl 711 °U 
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261 

^ ^l-cr <y-Al-^-5. ^SKr 3# ^-^JAS tiV£^l TjlolM 
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